The decline in formal urban water service provision has created a gap that has been filled to a significant degree by informal market players. Specifically, private tanker trucks have become more prominent in the water delivery supply chain as the availability of formal municipal water services has declined. While the presence of private tanker trucks has improved the availability of water services particularly in areas where public services have collapsed, it raises potential concerns over issues such as water quality, market pricing, service delivery, sustainable water resource management and the impact of private tanker use on the country, especially on the poor.
Households that no longer have access to reliable water from water pipe networks or which cannot afford to purchase tanker truck water increasingly must rely on free water provided by mosques or other informal means, such as tapping standpipes. difficult to assess water quality with any degree of accuracy. 13 However, anecdotal reports indicate that the conflict has severely and negatively impacted water quality in both Sana'a and Aden. According to Sana'a LC officials, well water consistently exhibits high levels of iron and nitrates. Moreover, aerial bombing has apparently affected several water treatment facilities.
Consequently, the Sana'a LC at times is unable to treat or filter water before it is distributed, which has resulted in water quality and equipment degradation.
The situation is reportedly similar in Aden. The city's LC water testing laboratory is no longer functioning, due to both insufficient funds to cover operating costs and war damage that has apparently rendered the lab- 
Analysis of Private Tanker Truck Water Supply Systems in Sana'a and Aden
A s noted in the Introduction, the core purpose of the study on which this discussion paper is based was to gather key data on the private tanker truck water supply system that has grown in importance for Yemen's cities since the onset of conflict.
This section summarizes some of the data gathered as part of the study, and is divided into three sub-sections.
The first describes the well-to-tanker supply chain, and 57 percent in Aden, is eventually sold to household consumers. 16 In Sana'a, the 4 private well owners interviewed sell 60-80 percent of well water to tanker trucks, while in Aden, tanker trucks purchase 40-100 percent of the water extracted from the 3 private wells studied.
In both Sana'a and Aden, interviewed well owners commonly donate the balance of their water (up to 40 percent) to mosques and/or charities. In Sana'a, tested water exceeded limits for total dissolved solids (TDS) and coliform (including fecal E. coli)
but featured below-standard concentrations of iron, ammonia and chlorine. Given the presence of contaminants across the entire supply chain in Sana'a, and the outbreak of cholera in Yemen, the low concentration of free chlorine in tested Sana'a supply chains may be a cause for concern. However, the Sana'a test results did not enable pinpointing of the specific points of origin for contamination or degradation, since tested parameters failed to meet various standards at each point in the supply chain.
Thus, the problems may have originated at the source well and continued untreated throughout the supply chain, or may alternatively have been treated but later reintroduced at multiple points in the supply chain.
In Aden, tested water failed to meet many physical, chemical and microbiological standards for water quality. Although Aden test results showed higher nonconformity to laboratory testing standards than did However, these markups do not necessarily translate into accompanying profit margins, particularly for drivers operating older trucks or who travel to more distant source wells.
The survey results also provide some indication that private water tanker truck distribution does play some role in providing water to poor and disadvantaged populations. Besides selling water to households, some drivers in the Sana'a sample reported being contracted by UNICEF to deliver water. Specifically, the study found that 25 percent of drivers, all of them independent, surveyed in Old Sana'a, Al Wahdah, and Maein Districts were contracted by UNICEF in their respective districts to deliver water, particularly to the poor and needy Given these reported response times private water tanker truck delivery services appear to be considerably more reliable than the extant piped municipal water supply network, which currently operates only intermittently.
However, while private water tankers may be filling a critical market gap, the study results also suggest that they do not necessarily serve the poorest populations in Sana'a or Aden. 23 e. Priority not indicated in Sana'a by the household survey, but is of concern in Sana'a given the situs of cholera outbreak. f. Especially throughout Sana'a overall and in Aden districts of Al Buraiqeh and Ash Shaikh Outhman. g. Especially throughout Sana'a overall and in Aden districts of Al Mansoura, Dar Sad, and Attawahi. h. Household surveys indicated that more than 87.5 percent of households surveyed in Sana'a districts of Old Sana'a, Shaoub, and Al Wahdah traditionally depended on the public water pipe network to access water have had to increase reliance on tanker trucks and water collection since start of conflict and war.
